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MOURNING DOVE USE OF MAN-MADE PONDS IN A
COLD-DESERT ECOSYSTEM
Frank

Howe and
1

P.

IN

IDAHO

Lester D. Flake

,

1

— Mourning doves (Zenaida macroura)

in a eold-desert ecosystem used man-made ponds for watering,
pond use by doves peaked in the morning and evening. Monthly dove
use of ponds fluctuated slightly during the summers of 1984 and 1985. Pond size, pH, and shoreline characteristics had
little association with the intensity of pond use by doves; but geographic isolation of ponds was weakly associated with
pond-use intensity. The number of doves present at the beginning of the one-hour period was a poor indicator of the
number of arrivals during that period. We conclude that man-made water sources are important in areas where water
availability may limit mourning dove productivity and abundance. It is suggested that mourning dove arrival rates

Abstract.

feeding, gritting, loafing, and courting. Diurnal

could be used as a population index

in

cold-desert areas.

Because many natural water sources are
desiccated during the summer, mourning
doves (Zenaida macroura) in the cold-desert

study

environment of the Idaho National Engineering Laboratory (IN EL) depend primarily on
man-made ponds for drinking water. They
also use the shorelines and peripheral areas of
these ponds as feeding, gritting, loafing, and
courting sites. Mourning dove use of manmade ponds may vary throughout the day and
the breeding season.
Here we report diurnal and monthly watering patterns of mourning doves during the
summer in a cold-desert ecosystem and indicate which pond variables are associated with
intensity of pond use by mourning doves. We
also evaluate the use of rapidly conducted
flush counts of doves at pond sites as a predictor of the number of dove arrivals per hour.

INEL and are used for chemical,

site;

the major vegetation types of the

INEL are reported by McBride et al.
Several

(1978).

man-made ponds are present on

the

sewage, and

radionuclide leaching and water overflow. All
of the ponds are associated with various re-

search facilities at the INEL. Contaminants in
most of the ponds are greatly diluted, and
doves regularly use almost all of the ponds as a
source of drinking water. More detailed infor-

mation on the studv area is found
Flake (1988).

in

Howe and

Mourning doves on the study site usually
mid-May through late August.
Dove pairs in southeastern Idaho may com-

nest from
plete as

many

as three nesting cycles

the nesting period (Fichter 1959,

during

Howe and

Flake 1989).

Methods
Study Area

We

The Idaho National Engineering Labora(INEL) is 80 km (50 miles) west of Idaho
on the upper Snake River plain in southeastern Idaho. The INEL encompasses approximately 231,600 ha and is administered
by the U.S. Department of Energy. The
tory

Falls

INEL lies

at the northern extent of the Great
Basin desert and receives 18-20 cm of precipitation annually (Markham and Halford 1982).
Big sagebrush (Artemisia tridentata), green
rabbitbrush (Chrysothamnus viscidiflorus),
and a variety of grasses dominate most of the

collected two separate data sets.

The

involved two ponds at which observations were made several times each month.
Data from these intensively monitored ponds
yielded information on diurnal and monthly
pond use patterns of mourning doves. The
second data set involved 10 ponds that were
monitored simultaneously on a single occasion each month. We used these data to defirst set

termine if associations existed between pond
use by doves and pond variables. The second
data set was also used to determine if the
number of doves present at the beginning of a

'Department of Wildlife and Fisheries Sciences, South Dakota State University, Brookings, South Dakota 57007.
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one-hour time period could be used to predict
the number of doves that arrived during that
hour.

Intensive Diurnal

Dove Counts

Mourning dove pond-use patterns on seman-made ponds on the INEL were
measured by counting the number of dove
visits during one-hour time periods. Ponds
studied were Argonne National Laboratories-Pond 4 (ANLP4) and Test Reactor
Area-Pond 1 (TRAP1) in 1984, and Auxiliary
Reactors Area-Pump House (ARAPH) and
TRAP1 in 1985; locations and descriptions of
lected

these ponds are included in Howe (1986). In
1985 construction and logistical problems at

ANLP4 precluded its use as a study pond,

and
was substituted. Midpoints of the
five time periods chosen for hourly dove
counts were: 0700, 1000, 1300, 1600, and
2100. Ten counts, two per time period, were
made each month. Doves were counted in
late June, late July, and late August 1984 and
in late June, late July, and earlv September

ARAPH

1985.

Mourning dove

visits

were separated

—

into

two categories: (1) originals the number of
doves flushed when the observer arrived at
and walked around the pond, i.e., the number
of doves present at the beginning of the onehour period; and (2) arrivals the number of
doves that arrived during the one-hour period. Category averages were calculated each
month. Manpower limitations prevented constant observation of ponds; so 26 all-morning,
all-afternoon, and all-evening counts were

—

made

to supplement the periodic counts.
Data gathered at these ponds were used to
determine diurnal and monthly patterns of
pond use, expressed as the average number of
mourning dove arrivals.
Analysis of variance (ANOVA) (SAS 1985)
was used to test for significant differences in
the number of dove arrivals between ponds in

the same year, among months in the same
year, and in the pond-by-month (in the same
year) interaction. Fisher's (protected) LSD
(Steel and Torrie 1980) was used to compare

means among months within the same pond
and year

at

the .05 significance level.

Simultaneous Dove Counts

Ten ponds were surveyed simultaneously
from 0930 to 1030 once in June, July, and
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August of both years. Some chemical leaching
ponds were not used by doves and were excluded from the survey. Numbers of original
doves flushed at pond sites at 0930 were
recorded and compared with the numbers of
arrivals from 0930 to 1030. Several technicians and INEL volunteers were used in this
portion of the study.

Measurements were made to determine the
between the intensity of pond use
by doves and the following pond variables:
associations

length of bare shoreline

shoreline length,

(bare from the waterline to 35

cm away from

the water), slope of shore (from waterline to
1
away from the water), length of shoreline
on other ponds within 1 km, water pH, and

m

the shortest distance to a summer-long water
source more than 1 km from the study pond.
Regression analysis procedures (SAS 1985)

were used to determine if the number of originals was a good predictor of the number of
doves to arrive

in

the one-hour period

(ar-

Pond variables were compared with
the number of arrivals during simultaneous
rivals).

counts using multiple regression analysis procedures (SAS 1985).

Results
Diurnal and Monthly Pond Use

Mourning dove use on three of four INEL
ponds peaked twice per day (Fig. 1). We corroborated the pond-use patterns observed
during intensive diurnal counts with continuous morning, afternoon, and evening pond
observations. Continuous counts indicated
that pond use by doves peaked around 0800
and remained high until 1300; this 5-hour period is referred to herein as the morning peak.
The number of doves using the study ponds
then declined and remained low until about
one hour before sunset, when use increased
rapidly and reached an evening peak. During
the evening peak, the majority of doves arrived from 10 to 30 minutes before sunset and
had departed by 20 minutes after sunset;
mourning doves did not roost at the ponds.
Mourning dove use of TRAP1 was low
throughout the summer in 1985, and we detected only minor peaks in diurnal dove use at
that pond.
We found that monthly pond use did not
vary greatly during the summer on the INEL,

Howe, Flake: Mourning Dove

October 1989

629

1984

80i

1985

(n=36 h/mo)

(n=30 h/mo)

ANLP4

ARAPH

TRAP1

0700

1000

1300

1600

2100
0700
1000
OBSERVATION HOUR (midpoint)

J

1300

-J~i

1600

mm
2100

Fig. 1. Diurnal arrival rates (x arrivals per hour) of mourning doves at man-made ponds on the Idaho National
Engineering Laboratory. Data were gathered in 1984 and 1985 during late June and July, and during late August (1984)
or early September (1985). Averages are based on 10 one-hour counts, two counts per time period, five time periods per
pond.

with the exception of

ANLP4

in 1984.

Some

temporary fluctuations in dove use did appear
and were probably associated with weather.
We detected no difference in dove use among

months
4d.f.).

in

the

We did,

same year (F =

ponds by months

P

.02;

=

arrivals in

2.18;

P =

.08;

however, find an interaction of
in

4 d.f);

same year (F = 3.11;
there were more dove

the

June 1984

at

ANLP4

than during

of mourning dove arrivals from the number
of originals (doves present at the beginning of
2
the count) had an r value of only .56 at the
2
cubic level (1 12 d. f. ); the r value for the linear

model was
have
of

.38.

This implies that one would

confidence in predicting the amount
use using only the number of doves

little

pond

present
pond.

at

the time of observer arrival at the

Pond Variables

summer. This trend was not
repeated at TRAP1 in the same year or at
either pond in 1985. Also, there were significantly fewer dove arrivals at ARAPH in
September 1985 than during the previous
months; this trend was repeated (although it
was not significant) at TRAP1 in the same year

Only one of the six pond variables measured
was even moderately associated with mourning dove arrivals. Distance to a summer-long
water source more than 1 km from the study
2
pond was positively correlated (r = .49, P =
.0001) with the number of mourning dove

(Fig. 2).

arrivals.

the rest of the

Discussion

Prediction of Arrivals from Originals

The

best

model

for predicting the

number

Food,

grit,

and nesting habitat are readily
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ANLP4

ARAPH

Game and Fish Commission) was highest
from about 1 May to 30 August and steadily
declined from early September through late
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Hourly mourning dove arrivals by month
man-made ponds on the Idaho National
Engineering Laboratory. Means from the same pond in
Fig.

at

2.

selected

the same year marked with an asterisk
(P

<

(*)

are different

.05).

available to

(Howe

1986,

mourning doves on the INEL
Markham and Trost 1987, Howe

and Flake 1988, 1989), but surface water is
limited. Because natural water sources are
often dry during the breeding season, we believe that water provided by man-made
ponds, ditches, and stock- watering tanks in
cold-desert areas such as the INEL may be
important to the survival and productivity of
mourning doves.

We

Vol. 49, No. 4

found morning and evening peaks and

a strong mid- to late-afternoon depression in

mourning dove watering patterns. Elder (1956) found that the daily water-use patterns of mourning doves in southern Arizona
increased only slightly in the morning and
evening. Also, mourning doves on his study
site apparently did not exhibit a marked lull in
watering activity in the afternoon. He did
find, however, that white-winged dove (Zenaida asiatica) water-use patterns on the
same study site exhibited pronounced morning and evening peaks and an afternoon dediurnal

pression.

Elder (1956) also found that mourning dove
use of man-made water sources (game watering reservoirs constructed by the Arizona

October. The results we obtained were similar, although monthly pond use by doves on
the INEL usually peaked later (around 15
May) and declined more abruptly after August. This was to be expected given the difference in latitude between the two study sites.
Mourning dove use of man-made ponds on
the INEL fluctuated during the summer but
remained comparatively high until early
September. We attributed the difference in
mourning dove use between early September
and late June and July on the ARAPH in 1985
to the seasonal migration of doves. The same
trend was seen at TRAP1 in 1985, although
the trend was obscured by the low number of
doves using TRAP1 in 1985. Mourning dove
use of most INEL ponds appeared to be lower
in 1985 than in 1984. As no major changes
occurred in the pond variables we measured,
explanations for the between-year difference
in dove use may be related to factors beyond
the scope of this study.
We were not able to explain the unusually
high number of doves observed at ANLP4 in
June 1984. This trend was not evident at the
other study pond in 1984 or at either study
pond in 1985. Unfortunately, we were not
able to determine if the trend was repeated at
ANLP4 in 1985 because construction activities and security restrictions precluded its use
as a study site that year.
Mourning doves on the INEL usually took
less than one minute (one to three draughts) to
obtain water; the amount of water uptake in
that minute should be enough to satisfy the
minimum water needs of a dove for more than
a day

(Bartholomew and Dawson 1954, Mac-

Millen 1962). Most doves remained from several minutes to more than an hour before
and/or after drinking; however, many doves
watered more than once a day. Elder (1956)
also found that mourning doves remained in
the

pond

areas of his study site for at least 15

minutes before and after watering. Our observations indicated that mourning doves re-

mained in the pond areas
and pick up grit.

Our

to loaf, feed, court,

and statistical
no relationship between pond use by doves and shoreline chargeneral

observations

results clearly indicated

acteristics (shoreline length,

length of bare
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shoreline,

and shoreline

slope).

Some

ex-

tremely small water sources, such as seepages, received as much use as ponds several
hectares in size. We recorded heavy dove use
on the narrow, mud shoreline of one seepage
area that was almost entirely covered with

emergent cattail. We believe that ponds completely surrounded by emergent vegetation
can be greatly improved by opening up several meters of shoreline in one or more spots
to allow mourning doves easy access to the
waterline. Doves appeared to have no difficulty negotiating steep shorelines.

We
may

believe that distance between ponds
influence dove use. Although doves may

water (12.4 km), they
generally nest within 3.0 km of their watering
sites (Howe and Flake 1988). In cold-desert
areas like the INEL, where food and nesting
cover are not limited, an even distribution of
water sources may enhance dove productivity
and/or abundance.
The lack of any strong association between
the pond variables and pond use by doves may
indicate that some unmeasured factor could
have affected dove use of man-made ponds.
An alternative explanation is that doves generally used whatever water sources were
travel great distances to

available, regardless of

We

pond

characteristics.

we felt were
and meaningful, thus reducing the
problems of spurious relationships (Rexstad
selected

pond

variables that

logical

et

al.

1988).

We
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